Sub-satellites: Part 2, Space-station-deployed 
By Guest contributors Don Hillger and Garry Toth 





In Part 1 (Hillger and Toth, 2017), the term “sub-satellite” 
was defined as an un-manned satellite deployed from a 
manned spacecraft, and philatelic items depicting early sub- 
satellites from the Mercury, Gemini, and Apollo missions in 
the 1960s and 70s were discussed. As a follow-on to Part 1, 
this article covers later sub-satellites that were deployed 
from the manned space stations Salyut, Mir, and the 
International Space Station (ISS), starting in the late 1970s. 


Fellow astrophilatelist Jim Reichman has suggested a 
modified definition of sub-satellite from that used in Part 1. 
He points out that many of the sub-satellites that are 
ejected from space stations lack their own propulsion 
systems and so will not have significantly different orbits 
from the mother craft. In Part 1 it was suggested that a sub- 
satellite have an orbit significantly different from the 
spacecraft from which it was deployed (otherwise the sub- 
parts of a multi-part satellite which slowly separate from 
each other could also be called sub-satellites, which was not 
the authors’ idea of a true sub-satellite). As an alternative, 
Jim suggests that a sub-satellite be defined as “a 
deliberately-deployed satellite that is intended to function 
independently, with a mission that is related to or augments 
that of the spacecraft from which it was deployed, or which 
has its own independent mission”. That updated definition 
is used in this article (and in fact applies to the sub-satellites 
discussed in Part 1 as well). Space junk is clearly not 
included in the definition. We also exclude return capsules 
de-orbited from manned missions, either to bring film 
canisters or completed experiments back to Earth, since 
they are not intended to remain in orbit for long. Some 
space probes were deployed from un-manned mother craft 
and descended into the atmospheres of other planets, or 
even reached the surface of those planets. Such probes are 
not discussed here. Finally, the authors have excluded the 
many “sub-satellites” deployed from the Space Shuttle since 
they were already covered in a previous article (Hillger and 
Toth, 2012). 


With the questions of definition out of the way, let’s get to 
the sub-satellites of interest in this article: those deployed 
from manned space stations. 


Salyut-related sub-satellites 

The first sub-satellite of the Salyut series was deployed by 
the Salyut-6 space station, which was operational from 1977 
to 1982. This was KRT-10, or “space radio 
telescope” (translation from Russian provided by Jim 
Reichman), which was transported to Salyut-6 on the 
expendable supply ship Progress-7 in June 1979. The huge 
10-m antenna of KRT-10 was attached externally to the rear 
docking assembly of Salyut-6 and therefore does not strictly 
qualify as a sub-satellite by the definition established above. 
It did have a well-defined and independent mission, though. 








KRT-10 was operated for several weeks, after which it was 
ejected, and at that point became space junk rather than a 
true sub-satellite. Interestingly, the cosmonauts on Salyut-6 
had to conduct an emergency spacewalk after ejecting the 
antenna because the wire-mesh dish became entangled 
with Salyut’s exterior (as referenced on the cover above). 
The only other postal item known to the authors depicts the 
KRT-10 attached to Salyut-7 on a cover dated for the 
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Russian stamped envelope, canceled for the undocking of Progress 
-7 from Salyut-6, with a depiction of KRT-10 attached to one end of 
Salyut-6 (image courtesy of Jim Reichman). 


undocking of Progress-7. 

Two sub-satellites were deployed from the Salyut-7 space 
station, which was in orbit from 1982 to 1991. These were 
the Iskra-2 and Iskra-3 amateur radio satellites. Iskra-2 was 
launched along with Salyut-7 in May 1982 and deployed as a 
sub-satellite a few days later. Iskra-3 was carried to Salyut-7 
by the Progress-16 supply ship in October 1982 and 
deployed as a sub-satellite in November 1982. 


Iskra-2 and 3 are part of a series of Russian Iskra (“Spark”) 
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amateur radio/communications _ satellites. The Iskra 
satellites were built by students and radio amateurs at the 
Ordzhonikidze Aviation Institute and intended for 
communications among Eastern Bloc amateur (ham) radio 
operators. Iskra-1, which was not a sub-satellite, was 
launched along with Meteor-1-31 in July 1981 but failed to 
deploy. Iskra-2 and 3 were true sub-satellites according to 
the definition presented above. 


The only postal item known to reference Iskra-2 and 3 is a 
label that accompanied a strip of 2 stamps issued by Russia 
in 1983. The Russian text in the second-to-last bullet on the 
label (translation provided by Jim Reichman) reads "the 
radio-amateur satellites ‘Iskra-2’ and ‘Iskra-3’ were 
deployed into space", but no satellites are depicted on 
either of the two stamps or the label. Included here instead 
is a photo of what is believed to be Iskra-2 drifting away 
after being deployed from Salyut-7. 
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Label, with Russian text about the deployment of Iskra-2 and Iskra 
-3 from Salyut-7, which accompanied a strip of 2 stamps (not 
shown): Russia Scott 5138a, Michel 5267-5268, 1983 


Photo of Iskra-2 drifting away from Salyut-7 after being deployed 
in May 1982 





Mir-related sub-satellites 

Several sub-satellites were deployed from the Russian Mir 
(“Peace”) space station, which was operational from 1986 to 
2001. Mir was a follow-on to the Salyut series and preceded 
the ISS. Not many sub-satellites deployed from Mir have 
been found on postal items. Readers can find a list of Mir- 
related sub-satellites on the authors’ website which is noted 
at the end of this article. Information from readers about 
any other postal items pertaining to Mir-related sub- 
satellites would be appreciated. 





The GFZ-1 sub-satellite was transported to Mir in April 1995 
via the Progress-M27 supply ship and deployed after about 
10 days. The German-built GFZ (Geo Forschungs Zentrum) 
was a geodesy satellite designed to determine variations in 
the rotational characteristics of the Earth and to measure 
variations in Earth's gravitational field. The GFZ 
retroreflector array of quartz prisms was ranged by lasers 
on Earth to improve the modeling of Earth’s gravity field. 
GFZ is depicted in both the cancel and the cachet of a postal 
card issued by Germany in 1997. 
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Seit dem 19. April 1995 in der Umlaufbahn: GFZ-1, 
passiver Lasersatellit zur Messung der Erdschwere 


Germany, postal card, 1997, depicting GFZ-1 in the cancel and 
cachet; the sub-satellite was deployed from the Mir space station. 


Another sub-satellite deployed from Mir 
that has been found on a postal item is 
Inspector-1. The German-built Inspector 
was carried to Mir by the Progress-M35 
supply ship and deployed from Mir in 
October 1997. As a remotely-controlled 
inspection vehicle it was basically a free- 
flying camera meant to image the Mir 
complex. However, due to malfunctions 
Inspector was abandoned for safety 
reasons. It is depicted on one stamp from a Lollini-designed 
“Small is Beautiful” sheet of 6 stamps issued by Guyana in 
2000. (Scott 3502c, Michel 6960, 2000) . 
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Thanks to Jim Reichman, another Mir-related sub-satellite 
was found on Russian postal items. That spacecraft was the 
Znamya solar sail, two of which were deployed from 
Progress supply ships as they departed Mir. Znamya-2 was 
transported to Mir in October 1992 and deployed in 
February 1993 as Progress-M15 departed from Mir. 
Although the expendable Progress supply ship was space 
junk and later burned up upon reentry, it served as the 
support for the solar sail as Progress departed Mir. This 
tested not only the deployment of the steerable solar sail 
but also the use of its reflective properties to direct sunlight 
to areas on Earth’s surface. A postal cover and a postcard 
with the same printed cachet show Znamya with the 
designation “Columbus-500”, the proposed name for a solar 
sail race to Mars that was intended to be an international 
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competition but never materialized (see Reichman 2017 for 
details). Similarly, Znamya-2.5 was carried to Mir in October 
1998 and deployed later as Progress-M40 departed from 
Mir. The authors have found no postal items for Znamya- 
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Russian cover dated 4 Feb 1993, when the Znamya solar sail was 
deployed as Progress-M15 departed from Mir (image courtesy of 
Jim Reichman). 


Among the other sub-satellites transported to and 
subsequently deployed from Mir were some Radio Sputnik 
(RS) amateur radio satellites. The hand-deployed RS-17a, 
RS-18, and RS-19 also had Sputnik names, Sputnik-40, 41, 
and 99. None of these have been found on postal items. 
Similarly, two MAK (“Small Apparatus for Space” in Russian) 
upper atmospheric satellites were transported to and 
deployed from Mir, but again no postal items are known to 
depict these sub-satellites. 


ISS-related sub-satellites 

Numerous sub-satellites have been, and continue to be, 
deployed from the ISS. Few of them, however, are found on 
postal items. Those that are will be discussed next. While a 
large number of ISS-related sub-satellites are listed on the 
authors’ website, even more are known to exist. The 
authors are not attempting to keep up with all of them but 
try to include at least the ones for which philatelic content 
has been found. 


Over 130 Orbiting Satellite Carrying Amateur Radio (OSCAR) 
and Radio Sputnik (RS) amateur radio satellites have been 
launched to date, a few of them as sub-satellites. Three are 
known to have been deployed from the ISS and are also 
found on postal items. The first was RS-21, a Radio Sputnik 
transported by the Progress-M1-7 supply ship in November 
2001 and deployed from the ISS in February 2002. A 
Russian cover for that deployment gives the alternate 
Kolibri-2000 name for RS-21. 


OSCAR-54 (also known as SuitSat or RadioSkaf-1) was 
deployed from the ISS in 2006 after it was carried to the ISS 
by the Progress-54M supply ship. The SuitSat name comes 
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Russian cover for the deployment of RS-21/Kolibri-2000 from the ISS. 


from the fact that the radio was mounted on the helmet of a 
surplus space suit which was ejected from the ISS. SuitSat is 
depicted on a USA cover for its deployment from the ISS. 
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USA cover for the deployment of OSCAR-54/SuitSat from the ISS. 


ARISSat (Amateur Radio on the ISS), which did not receive an 
OSCAR designation, was originally intended to be RadioSkaf- 
2, a second SuitSat. It was later redesigned to fly without the 
space suit and was transported to the ISS by the Progress-M- 
09M supply ship in 2011 and deployed the same day. A 
Russian cover gives the alternate Kedr name for ARISSat. 
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Russian cover for the deployment of ARISSat/Kedr from the ISS 
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Several of the 1ISS-related sub-satellites that will be 
mentioned next were featured on the cachets of identical 
stamped envelopes issued by Spain in 2013. That stamped O 
envelope with a green printed stamp was overprinted with 

cachets for over 180 events known to the authors, many of 

which feature small satellites from 2013 forward. The first | 

of the stamped envelopes to be shown here depicts } 

ArduSat-1 (ARDUino* SATellite), an American 1U? cubesat A 

based on Arduino processors and a number of instruments, ~ . 

a transceiver, and a camera. ArduSat-1 was carried to the Lwunthck 03.08.2013 by an #-LB-204 Rocket 
ISS by the Japanese transfer vehicle HTV-4 in August 2013 
and deployed in November 2013. 











Spanish stamped envelope with TechEdSat depicted in the cachet. 
Spanish stamped envelope with LituanicaSat-1 depicted in the cachet. 





USA, Ardusatt Technology Satellite TARIFA A 


ey, 
& va 
oNN f 





ENVÍO NACIONAL Hasta 20 gr 


0 gr 


Launched: 07.08.2017 by an +-LB-704 Rocket 








Launched: 17.12.2013, Antares-1Z0 Rocket 
Spanish stamped envelope with ArduSat-1 depicted in the cachet. The first Lithuanian satellite 











Another sub-satellite carried to the ISS on the same HTV-4 
transfer vehicle was PicoDragon, a Vietnamese 1U cubesat 
developed by the Vietnamese National Satellite Center 
(VNSC). It carried downlinks for amateur radio bands. 
Transfer and deployment dates were the same as for 
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Similarly, three of the Spanish stamped envelopes have 
cachets which depict UAPSat-1, all with the same incorrect 
launch date: USAPSat-1 was transported by the Cygnus-CRS- 
1 supply ship in January 2014 along with the Lithuanian sub- 
satellites mentioned above. UAPSat (Universidad Alas 
Peruanas SAtTellite) is a Peruvian 1U cubesat built by the 
Institute for Radio Astronomy of the Pontificia Universidad 
Católica del Perú (INRAS-PUCP) as a technology and 
education satellite. Only one of the three stamped 
envelopes is shown here. 
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Spanish stamped envelope with PicoDragon depicted in the cachet. 


Launched: 12.12.2013, Antares-1Z0 Rocket 


Next is TechEdSat-3, another American sub-satellite that 
was carried by the HTV-4 transfer vehicle to the ISS. 
TechEdSat (TECHnical and EDucational SATellite) was a 3U 
cubesat, a collaborative engineering project between San 
Jose State University (SJSU) and the University of Idaho, 
with oversight from the NASA Ames Research Center. 
TechEdSat was the first flight test of an Exo-Brake passive de 
-orbiting system. The braking system was stowed within 2U 
of the spacecraft. The image in the cachet of the stamped 
envelope appears to depict a smaller un-braked 1U cubesat, 
possibly TechEdSat-1. 








Spanish stamped envelope with UAPSat-1 depicted in the cachet . 


Undoubtedly, more of these Spanish stamped envelopes will 
be found which depict other sub-satellites. Those will then 
be added to the authors’ website, which lists many more sub 
-satellites than are shown here. 


While few 1ISS-related sub-satellites are found on postal 
covers, even fewer are found on postage stamps. 


*Arudino is an open-source electronic prototyping platform enabling users One unit or 1U measures 10x10x10 cm but is extendable to larger sizes 
to create interactive electronic objects. 21 suchas 2U, 3U, etc. 


Interestingly, Lithuania issued a single postage stamp in 
2014 which contains depictions of two 1U cubesats, LitSat-1 
and LituanicaSat-1. 


As already noted, both were 
he a ey J transported to the ISS on Cygnus- 
LIETUVA I CRS-1 supply ship in January 2014 
Pirmieji Letia : and deployed in late February of 
«-- kosminiaipalyac s d that year. LitSat was a project of 
%5- LituanicaSAT-1_ M : PAET 
© LitSat-l Ma the Lithuanian Space Association 
* and Kaunas University of 
Technology, whereas LituanicaSat 
was developed by Vilnius University 
for amateur (ham) radio 
communications. LituanicaSat-1 was assigned an OSCAR 78 
designation in coordination with the international amateur 
radio community. Both satellites carried cameras, GPS 
receivers, a beacon, and a transponder or transceiver. Six 
different labels (which accompany the single stamp as sold 
in sheets containing both stamps and labels) depict one or 
the other of the satellites, but with varying background 
details, making each of the labels unique. 
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Lithuania, Scott 1033, Michel 1170, and 2 of 6 unique labels, 
2014, depicting LitSat-1 and LituanicaSat-1, both of which were 
deployed from the ISS. 


Lastly, among the many ISS-deployed sub-satellites are a 
large number of the Flock commercial Earth-observing 
constellation which have been deployed in several groups to 
date. The Flock 1 group consisted of 28 imaging sub- 
satellites deployed from an ISS airlock by a NanoRacks 
deployer®. The Flocks are RGB (true-colour) imaging 
satellites built and operated by Planet Labs (formerly 
Cosmogia Inc.). Subsequent Flock deployments have taken 
place, with about 300 such satellites having been deployed 
at the time of writing. Not all of the Flocks were ISS- 
released; some were launched by rocket directly to space. 
Those ones are technically not sub-satellites according to 
the definition given above. Keeping track of this immense 
“flock” of satellites is challenging. The authors are not 
attempting to list all of them, especially since more and 
more are being launched, and so far none have been found 
on philatelic items. 


Additional online information 

A checklist of ISS and other space-station-related sub- 
satellites is available at http://rammb.cira.colostate.edu/ 
dev/hillger/iss-related_satellites.htm. The authors would 
like to hear from anyone who knows of additional postal 
items that have been missed. E-mail correspondence with 
the authors is welcomed, using the addresses below. 








3 NanoRacks hosts a cubesat deployer and equipment for experiments on 
the ISS. 
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Armacolite and Traquillityite etc 


Thanks to high-brow quiz programme “Only Connect” on 
(broadcast on BBC2 on 26.3.18) | now know that the above 
two words along with “Pyroxferroite” and “Yyttrobetafite” 
are the names of new minerals discovered in rocks brought 
back from the Moon during the Apollo programme. 


Of particular interest to us might be “Armacolite” which is a 
blend word referencing Armstrong, Aldrin and Collins, the 
crew of Apollo XI and 
“Tranquillityite” relating to 
the area in which that 
mission landed, as you'll 
know. Obtaining samples 
of Moon rock was a high 
priority for the first landing 


{team and was one of 
; the first things to be 
f done just in case a 
: quick exit was 
required. A number of 
#4 stamps showing 
astronauts 


; Apollo 
4 using scoopers to lift 
Al samples can be found. 


Armalcolite is a titanium-rich mineral with the chemical formula 
(Mg, Fe°*)Tiz20s. It was first found at Tranquility Base on 
the Moon in 1969 and is named for Armstrong, Aldrin and Collins, 
the three Apollo 11 astronauts. Together 
with tranquillityite and pyroxferroite, it is one of three new 
minerals that were discovered on the Moon. Armalcolite was 
later identified at various locations on Earth and has been 
synthesized in the laboratory. Tranquillityite 
and pyroxferroite were also later found at various locations on 
earth with tranquillityite being the last mineral brought from the 
Moon which was thought to be unique, with no terrestrial 
counterpart, when it was found in Australia in 2011. The synthesis 
requires low pressures, high temperatures and rapid quenching 
from about 1,000 °C to the ambient temperature. Armalcolite 
breaks down to a mixture of magnesium-rich ilmenite and rutile at 
temperatures below 1,000 °C, but the conversion slows down 
with cooling. Because of this quenching requirement, armalcolite 
is relatively rare and is usually found in association with ilmenite 
and rutile, among other minerals. (Wiki) 
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